In multiple-inlet coastal systems like the western Dutch Wadden Sea, the tides (and their interaction with the bathymetry), the fresh water discharge, and the wind drive a residual flow through the system. In the current paper, we study the effect of the wind on the residual volume transport through the inlets and the system as a whole on both the short (one tidal pe- of wind on the residual volume transport. We found that each inlet has an anisotropic response to wind; i.e. the residual volume transport is much more sensitive to the wind from two inherent preferential directions than from any other directions. We quantify the effects of wind on the residual volume transport through the system and introduce the concept of the system's conductance for such wind driven residual transport. For the western Dutch Wadden Sea, the dominant wind direction in the region is close to the direction with the highest conductance and opposes the tidally driven residual volume transport. This translates in a large variability of the residual volume transport and a dominance of the wind in its long-term characteristics in spite of the episodic nature of storms.
Introduction
In multiple-inlet coastal lagoons, there is a net residual volume transport of water through the system. In other words, when averaging out the tidal currents, there is a residual inflow through some inlets and a residual outflow through others. This residual transport has been computed from measurements or numerical simulations in several multiple-inlet coastal lagoons like the Venice Lagoon (Italy) [Bellafiore et al., 2008] , the Wadden Sea (The Netherlands, Germany, and Denmark) [Ridderinkhof , 1988a; Stanev et al., 2003; Duran-Matute et al., 2014] , the Ria Formosa Lagoon (Portugal) [Salles et al., 2005; Farinha Fabiao et al., 2016] , and many found along the coast of the U.S.A. like several stretches of Florida's Intracoastal waterway [Smith, 1990; Waterhouse et al., 2013] , Tampa Bay (Florida) [Meyers et al., 2007] , the AlbemarlePamlico Sound (South Carolina) [Jia and Li, 2012] , and the Altamaha River Estuary, Sapelo Sound and Doboy Sound system (Georgia) [Li, 2013] . The interest on the residual volume transport arises from its effect on the long-term exchange of, for example, nutrients and pollutants between the coastal lagoon and the adjacent open sea, and hence, its impact on the overall ecology of the lagoon.
The residual volume transport through a coastal lagoon is jointly driven by the tides (and their interaction with the bathymetry), the fresh water discharged into the system, density gradients, and wind [see e.g. Nihoul and Ronday, 1975; Buijsman and Ridderinkhof , 2007] . The -2- This article is protected by copyright. All rights reserved.
Confidential manuscript submitted to JGR-Oceans tides can drive the residual volume transport due to differences in the tidal amplitude and phase and a difference in the residual sea surface height between the inlets [van de Kreeke and Cotter, 1974; van de Kreeke, 1976; Liu and Aubrey, 1993] and via nonlinear interaction between tides and topography [Zimmerman, 1981] . In reality, when all mechanism are active, the relevance of each of them depends in a complex way on the system and on the particular conditions during the given tidal period.
Wind has been shown to be able to force a residual volume transport that is much larger than the one forced by the tides. In fact, it acts as the main driver of the variability of the residual volume transport in many coastal lagoons, for example, in the Indian River Lagoon (Florida, U.S.A.) [Smith, 1990] , for the two main inlets of the western Dutch Wadden Sea (WDWS) [Buijsman and Ridderinkhof , 2007] ; in an idealized three-inlet system with a straight coast and the three straight channels perpendicular to the coast [Li, 2013] ; in the Arcachon Lagoon (France) [Salles et al., 2015] ; and in the East Frisian Wadden Sea (EFWS) [Herrling and Winter, 2015] .
Hence, the question arises of how to describe and quantify the effect of wind on the residual volume transport in multiple inlet systems as a function of both wind speed and direction.
This quantification is particularly challenging due to the complex geometry of the systems, the different orientation of the inlets, the different amplitudes and phases of the tide at each inlet for every given tidal period, and the variability in the wind, and the freshwater discharge. Simplifications have then been used in previous numerical and semi-analytical studies, for example, neglecting smaller inlets or watersheds (also known as tidal divides) Buijsman and Ridderinkhof [e.g. 2007] , using vertically averaged simulations neglecting baroclinic effects and freshwater inflows [e.g. Herrling and Winter, 2015] , considering simplified geometries Li [e.g. 2013] , or modelling a small number of tidal cycles [e.g. Stanev et al., 2003] . Observational studies, on the other hand, have shortcomings such as relatively short time span, temporal gaps, or limited spatial coverage Salles et al., 2015; Sassi et al., 2015a] . In the western Dutch Wadden Sea, the magnitude of residual volume transport driven by tides alone was estimated to be about 1000 m 3 s −1 flowing mainly from the Vlie Inlet to the Texel Inlet [Ridderinkhof , 1988a,b] . In reality, this value can vary slightly depending on the tidal conditions (spring-neap cycle, daily inequality) and even more by the effect of wind:
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Confidential manuscript submitted to JGR-Oceans large residual volume transport coincide with strong wind events particularly from the Southwest [Buijsman and Ridderinkhof , 2007; Duran-Matute et al., 2014] . However, the link between wind and the residual volume transport has previously neither been shown in a statistical sense nor quantified.
In the current paper, we provide a full description and quantification of the effect of wind on the residual volume transport through the WDWS (see Fig. 1 ) while taking into consideration all of the complexity that state-of-the-art numerical simulations allow, i.e. using threedimensional baroclinic numerical simulations with a realistic bathymetry, a high resolution, a drying-and-flooding algorithm, and realistic forcing that includes tides, wind surges, wind, freshwater discharge, and atmospheric forcing. The simulations span three full years (2009) (2010) (2011) . This translates in over 2000 tidal periods with a large variety and range of forcing conditions that allow us to quantify the effect of wind on the residual volume transport through the system both in the short-term (one tidal period) and the long term (seasonal and yearly).
More generally, we outline a method to extract the relevant information and quantify the sensitivity of the residual volume transport to both wind direction and speed. With this, it is possible to predict, within a relatively small margin of error, the residual volume transport through the WDWS when the wind conditions are known.
We additionally address questions related to the long term effect of wind: Can sporadic strong wind events have an effect on the long term (e.g. yearly) flushing of the system? Are there certain average wind conditions that could further promote this long-term flushing? These questions are relevant in view of the decadal variability in the dominant wind direction and the occurrence and intensity of storms [see e.g. Weisse et al., 2012; Smits et al., 2005] .
The rest of this paper is organized as follows. In Sec. 2, we describe the study area and the characteristics of the wind in the region. Section 3 describes the numerical setup and the method to calculate tidally average quantities, and discusses the validation of the numerical results. In Sec. 4, we describe the effect of the wind on the tidally averaged set-ups and setdowns inside the western Dutch Wadden Sea, and in Sec. 5 we describe the effect of the wind on the tidally averaged residual volume transport. Sec. 6 is devoted to the discussion of the long term effects the wind has on the residual volume transport. Finally, the conclusions are outlined in Sec. 7.
2 Study Area
Geographical Location
The western Dutch Wadden Sea (WDWS), also known as the Marsdiep-Vlie basin, covers an area of about 1500 km 2 and holds an average volume of 4.75·10 9 m 3 . It is a meso-tidal
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The WDWS is connected to the North Sea by three tidal inlets. These are, from West to East, the Texel inlet, the Eierlandse Gat, and the Vlie inlet ( Figure 1 ). The WDWS is connected to the Eastern Dutch Wadden Sea (EDWS) through the Terschelling watershed (also referred to as tidal divide). In terms of their cross-sectional area, the Texel inlet has a size of 55·10 3 m 2 at the transect depicted in Figure 1 . The Vlie inlet, being overall broader but with a narrower main channel, has a similar cross-sectional area, 61·10 3 m 2 , while the Eierlandse Gat is significantly smaller (15·10 3 m 2 ). Further into the basin, the main channel of each inlet bifurcates into smaller ones. For the shallow watershed south of Terschelling, the crosssectional area is the smallest (12.5·10 3 m 2 with respect to mean sea level). In this case, the actual cross-sectional area at any given moment depends strongly on the water level, which is on average less than 1 m above the bottom.
In terms of their tidal prism, the Texel inlet and the Vlie inlet are of similar importance (∼ 10 9 m 3 ), while the Eierlandse Gat has a much smaller one (∼ 1.8·10 8 m 3 ) [Louters and Gerritsen, 1994; Duran-Matute et al., 2014] . Although the tidal prism through the Terschelling watershed is the smallest (∼ 3.3 · 10 7 m 3 ), the residual volume transport is similar to that through the major inlets [Duran-Matute et al., 2014] .
The WDWS has two main sources of freshwater: the sluices of Den Oever and Kornwerderzand located at the closing dike separating the Wadden Sea from Lake IJssel, a freshwater lake. The average fresh water discharge from these two sluices was 428 m 3 s −1 for the period 2009-2011, and it accounted for 96% of the fresh water discharged into the WDWS from all the sluices around it.
In spite of their connection through the Terschelling watershed, the WDWS and the EDWS have traditionally been considered as two separate systems due to their differences in character, for example, average depth, amount of fresh water run-off, and overall size. In the current paper, we focus exclusively on the WDWS as a control area, but the analysis could be applied to any other multiple inlet system such as the EDWS.
Wind Characteristics
The wind characteristics at the mouth of the Texel inlet and it did not present such a strong predominance of southwesterly winds as the other two years.
In the current paper, we use the times series of wind at the mouth of the Texel inlet to perform the analysis of the effect of wind in the residual volume transport. This station was chosen because it is located at the main tidal inlet which is also the best exposed to the pref- This article is protected by copyright. All rights reserved.
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We extracted current velocity data at the transects across the inlets (Texel inlet, Eierlandse
Gat, and Vlie Inlet) and at the Terschelling watershed shown in Figure 1 . In addition, we extracted the instantaneous water volume as a function of time for the WDWS, i.e. in the area enclosed by the transects. All these data were exported with a temporal resolution of 30 min.
As a convention, we consider the current velocities into the WDWS as positive, and outwards as negative.
GETM has a thin-layer flooding and drying algorithm. This means that at least a thin layer of fluid is always present in every grid cell. This algorithm depends on two parameters: of the TESO ferry measurements was carried out by Sassi et al. [2015b] , who also compared the residual volume transport through the Texel inlet. All these thorough comparisons with observations gives us confidence in using the simulations to study the residual volume transport in a realistic way.
The residual volume transport through an inlet is given by the integration over one tidal period of the instantaneous transport through that inlet. It is then crucial how the tidal period is defined Duran-Matute and Gerkema [see e.g. 2015] . Commonly it is defined as the time between two consecutive moments with similar conditions: low water, high water, slack tide going from ebb to flood, or slack tide going from flood to ebb. We define the tidal period as the time between two consecutive instants, taken during rising tides, when the instantaneous water volume inside the WDWS matches the long-term average value. This definition was first introduced by Duran-Matute et al. [2014] , and its advantages were further discussed by DuranMatute and Gerkema [2015] .
Confidential manuscript submitted to JGR-Oceans The tidal period as defined above was used to obtain time series, at tidal intervals, of the residual volume transport at every transect, the tidally averaged volume inside the WDWS, and the tidally averaged wind vector in the middle of the Texel Inlet for every tidal period within the years 2009-2011. In addition, the same definition was used to obtain maps and get spatial information of the tidally averaged sea level and vertically integrated volume transport at every grid cell during certain tidal periods.
Relationship of Wind Direction with Set-Up/Set-Down
Before studying the effect of wind on the residual volume transport through the system, we present results of the effect of wind on the tidally averaged volume inside the WDWS, which is directly related to the sea surface height. As it will be seen, this is relevant for the understanding of the relationship between the wind and the residual transport. Notice that the averaging over a tidal period smoothes extreme events, like a severe storm which usually lasts a few hours.
The volume inside the WDWS averaged per tidal period as a function of the wind direction is shown in Fig. 3a . The color denotes the wind speed. Clearly, the response of the volume inside the WDWS to wind is anisotropic: westerly winds favor set-ups, easterly winds favor set-downs, and Northerly and Southerly winds have little or no effect on the tidally averaged volume independently of their speed.
To further analyze the response of the system to the East-West component of the wind, we plot the tidally averaged volume inside the WDWS as a function of this component of the wind (Figure 3b ). There is a non-linear response which is antisymmetric with respect to a 0 m s −1 wind speed. The scatter around the average volume must be due to factors such as the tidal conditions (spring-neap cycles, diurnal inequality, phase of the fortnightly and lower frequency tides, etc.), the temporal variation of the wind speed and direction within the tidal cycle, the sea level in the North Sea, and notably, the state of the system during the previous tidal cycle. In spite of the scatter, the effect of strong easterly and westerly winds is clearly visible.
The spatial structure of the wind induced set-ups and set-downs is illustrated through tidally averaged sea-level maps for some tidal periods with extreme wind conditions This article is protected by copyright. All rights reserved.
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The Effect at Each Inlet and the Watershed
The residual volume transport through the inlets delimiting the WDWS and for the Terschelling watershed was computed for every tidal period within the years 2009-2011. We studied its dependence on the wind speed and direction. Figure 5 shows the residual volume transport as a function of the tidally averaged wind direction. Positive transport means into the WDWS, and the color denotes the wind speed. The median residual transport is indicated with a horizontal white dashed line. It can be seen that the variability is much larger than the median since the median of the residual volume transport is in the order of a few hundred m 3 s −1 while the full range of variability is two orders of magnitude larger, about 25000 m 3 s −1 (Figure 5a ).
Confidential manuscript submitted to JGR-Oceans The largest residual volume transport across the different transects occurs for large wind speeds but only from specific wind directions. In other words, the response of the residual volume transport to the wind is anisotropic. For all transects, we observe two preferential directions: one for inflows and one for outflows. For the Texel inlet, for example, the largest inflows occur during strong southwesterly winds, while outflows occur during strong northerly winds, and for the Vlie inlet, the picture is reversed. Just as there are wind directions favoring large residual currents, there are also wind directions that have little to no effect on the residual volume transport even when the wind is strong. We shall refer to these directions as "passive" directions.
In the plots shown in Figure 5 , there is a lack of symmetry between the two preferential wind directions for each of the transects n two ways: (1) the preferential wind directions forcing large inflows and outflows are not necessarily opposite to each other, and (2) the magnitude of the residual volume transport is usually larger for one of the preferential wind directions. There is of course the anisotropy in the wind rose itself (Figure 2 ) with its prevailing winds from the Southwest that can mask the relationship between the residual volume transport and the wind in Figure 5 .
To unmask this relationship and quantify the sensitivity of the residual volume transport to wind, we assume that the residual transport is proportional to the wind stress ⃗ τ w . This is a priori true if all other forcing mechanisms are neglected [Nihoul and Ronday, 1975; Buijsman and Ridderinkhof , 2007] . The residual volume transport Q 0 through an inlet is a linear function of the wind stress ⃗ τ w , i.e. of | ⃗ w| ⃗ w, where ⃗ w is the wind vector. We consider for our analysis that the residual volume transport depends on the wind direction θ and the wind speed w such that
where K(θ) can be interpreted as the conductance (the inverse of the resistance) of a winddriven residual through-flow, and we assume that it depends on wind direction θ. The constant B in eq.
(1) represents the average residual volume transport during weak wind conditions:
due to the tides, fresh water discharge, and baroclinic effects. We compute B for every inlet -10-This article is protected by copyright. All rights reserved.
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To calculate K(θ), we first sort the tidal periods into bins defined by the tidally aver- In addition, the span of the 95% CI is in general small compared to the variations in the value of K.
The 95% CI interval is determined from the fit. However, the exact value of K can be From this analysis, we can conclude that the Texel Inlet has the largest conductance K, and it is followed by the Vlie Inlet and the Terschelling watershed almost tied in second place.
The Eirlandse Gat has clearly the lowest conductance. Due to the large connectivity between the Texel and Vlie inlets, their efficiency is almost mirrored: a wind-driven inflow through the Texel Inlet translates into an outflow through the Vlie Inlet and vice versa. Notice that the largest
Confidential manuscript submitted to JGR-Oceans For the Eierlandse Gat and the Terschelling watershed the preferential directions tend to be more aligned with the East-West direction. This is probably due to the relative orientation of these transects, but also the higher water levels during winds along this direction that allow for water to be transported more easily through the shallow tidal flats.
Due to continuity, the sum of K for the four transects at each wind direction tends to zero (within an error margin of about 10 %). This allows us to easily calculate for any given wind direction the relative contribution of each inlet to the total residual volume transport through the whole system (i.e. the volume of water that passes through the WDWS within one tidal cycle). For example, during a Southerly wind 100% of the inflow is through the Texel Inlet, while the ouflow spreads 78% through the Vlie Inlet and 32% through the Terschelling watershed, with a negligible flow through the Eierlandse Gat. The relative contribution of each transect (in percentage) to the total residual volume transport through the system as a function of the wind direction is shown in Fig. 7 . Figure 8 shows the residual volume transport as a function of the wind speed for the preferential directions of all four transects and the corresponding fits (an overview is given in Table 1). As can be seen from the figure, and the values for the root-mean-square (rms) error and the correlation coefficient, the fits give an accurate estimate of the residual volume transport. The plots in Fig. 8 also include the limits of the 95% CI that is given by the curves:
with σ B the standard deviation of B and S K the standard error of K. However, the error in K is relatively small and most of the variability is explained by the standard deviation of B.
This suggests that the reasons behind the scatter are the same for any value of w, and these are, mainly, the fresh water discharge, the variability in the tides, baroclinic effects, and large scale variability in the North Sea.
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Confidential manuscript submitted to JGR-Oceans The value of the parameter B (given in Table 1 ) is an indication of the residual volume transport during periods of weak winds. Its values suggest that the tides and the fresh water discharge usually drive a residual circulation with an inflow through the Vlie Inlet and an outflow through the Texel Inlet, Eierlandse Gat, and the Terschelling watershed. The actual values are similar to those obtained by Ridderinkhof [1988a] with 2D simulations that included only tides as forcing. In our simulations, we obtain a weaker inflow through the Vlie inlet with a difference of 417 m 3 s −1 which is probably due to the extra outflow of fresh water which is in the order of 400 m 3 s −1 .
Spatial Patterns of Residual Flows
The spatial structure of the residual volume transport in the WDWS is studied by computing the tidally averaged residual transport at every grid cell in the domain. Although the definition of the tidal period is based on the area enclosed by the four transects shown in Figure 1, the residual transport outside this area is also presented for illustration purposes. Figure 9 shows the residual transport stream-lines for six different tidal periods. The first two correspond to periods with weak winds, and the last four correspond to the same extreme peri-
Confidential manuscript submitted to JGR-Oceans ods used to illustrate the spatial structure of set-ups and set-downs in Figure 4 . Again, we chose extreme conditions that accentuate the characteristic patterns.
For very weak winds, recirculation cells dominate the spatial patterns. This is in agreement with earlier studies on residual circulation due to tidal flow over topography [Loder, 1980; Zimmerman, 1981] and related numerical studies [Ridderinkhof , 1988a] . Note that these studies neglected wind effects. For stronger winds (Figure 9c-f) , the spatial patterns show more large-scale coherence to the point that the smaller recirculation cells may disappear completely (e.g. Figure 9f ). These figures show the spatial representation of the residual transport associated with the results on the preferential directions discussed previously. The radical change in the residual-flow patterns, brought about by changes in wind strength and direction, is also likely to have implications for the phenomenon of chaotic stirring [Zimmerman, 1986] , which depends on the combination of (Eulerian) tidal and residual flows causing complicated and chaotic trajectories for particles (the Lagrangian view).
For a strong easterly wind (Figure 9d ), the residual circulation is weak. In particular, the set-down limits the transport through the Terschelling watershed and through the watersheds isolating the Eierlandse Gat from the rest of the WDWS. In these circumstances, transports across these watersheds can occur only during a short fraction of the tidal period, when the sea level is high enough.
Strong south to southwesterly winds (Figure 9f ) force the largest residual transports. These winds are aligned with the geographical orientation of the system and force a strong inflow through the Texel inlet and an outflow through the Vlie Inlet and the Terschelling watershed.
In this case, the set-up at the Terschelling watershed facilitates the flow through it.
In general, it can be said that the response of the residual transport to wind is highly dependent on the topography, i.e. the relative orientation of the inlets, the orientation of the channels, and the connectivity between the inlets (that can also be modified due to wind set-ups and set-downs).
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Confidential manuscript submitted to JGR-Oceans One of the advantages of the definition of the tidal period used to calculate the residual volume transport is that we obtained automatically a closed balance: the sum of the residual volume transport at all the transects, the rate of fresh water discharge, evaporation rate and precipitation equals zero [Duran-Matute and Gerkema, 2015] . In this way, the magnitude of the total residual volume transport through the system for a given tidal period can be obtained by adding all the inflows or all the outflows through the inlets. Here we consider the sum of all the inflows which in fact disregards the fresh water discharged into the system. However, this is sensible since the discharge does not depend on the magnitude of the wind. Figure 10a ) shows the total tidally averaged inflow into the system as a function of the tidally averaged wind direction. As for the individual transects, winds from certain directions have a strong effect, while from some others, wind barely affects the residual volume transport. Figure 10b) shows the total conductance of the system as a whole, K, as a function of wind direction. The largest values for the residual volume transport occur during strong southwesterly winds (Figure 10b ), the main wind direction for the largest storms in the region, but the largest conductance K of the system is to Southerly and Northerly winds. The system has the lowest conductance during winds from land (i.e. Easterly/Southeasterly winds) as could be expected since no water can be dragged from that direction.
Effect of Wind on the Long-Term State of the System
The long term cumulative volume of water transported into the WDWS through the sluices, the three inlets, and the Terschelling watershed presents, in general, a linear behavior (Fig. 11) .
However, this trend is modified seasonally. For example, more water is discharged through the sluices during the autumn and winter months than during the spring and summer months.
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Confidential manuscript submitted to JGR-Oceans Table 1 . In contrast, the long-term residual volume transport through the Terschelling watershed is larger than the average during weak wind conditions. This difference is due to the wind since it opposes the tidally driven flow going from the Vlie inlet to the Texel inlet, but facilitates the flow through the Terschelling watershed. These results indicate that the winddriven residual volume transport not only overshadows the tidally-driven volume transport during strong wind events, but that these events crucially stamp the long-term mean (trend) as well.
Here we have looked at the residual flow of water and the role of wind at the different inlets and the Terschelling watershed. For the residual transport of sediment, pollutants, nutrients and fresh water (which are usually of higher environmental importance), one can proceed similarly and apply the same techniques to quantify the response to wind direction/strength. Figure 12 shows the cumulative transport of fresh water through the three inlets and the watershed. For all four transects, there is a distinct seasonal signature due to the fact that the storms with strong southwesterly winds occur usually during the autumn and winter months. This gives the curve of the transport through the watershed a clear staircase shape: during periods of calms wind, there is no outflow of fresh water, and during periods of frequent strong southwesterly winds, there is a clear outflow.
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Conclusions
We performed a thorough analysis of the effect of the wind on the tidally averaged residual volume transport in the western Dutch Wadden Sea -a multiple-inlet system -through realistic three-dimensional baroclinic numerical simulations. The length of the simulations (three years) allowed us to study the effect of the wind in a large variety of conditions, and hence understand and quantify its overall effect in the residual volume transport through the system.
The residual transport at each inlet displays a particular response to the wind that can be quantified by computing its conductance as a function of the wind direction. The conductance at each inlet depends, in general, on the bathymetry, i.e. the overall geometry of the basin, the relative position of the inlet, the size of the inlet, and the connectivity between the inlets.
However, we observe certain general characteristics: 1) the wind is responsible for most of the variability of the residual volume transport through the inlets and, 2) the response of the residual volume transport at each inlet is anisotropic, i.e. it has two preferential directions (one for inflows and one for outflows) and two passive directions associated with it.
In spite of the different behavior of individual inlets, it is possible to quantify the conductance for wind-driven residual volume transport through the system as a whole. In the particular case of the western Dutch Wadden Sea, the direction with the highest conductance of the system is close to the dominant wind direction in the region. This favors strong flushing episodes with an inflow through the Texel inlet and an outflow through the Vlie inlet and the Terschelling watershed during strong winds from the South to Southwest (i.e. from the preferential direction of the system). Although the strong winds due to storms are episodic, they have a marked effect in the longer term (e.g. seasonal, yearly) statistics of the residual circulation in the system.
The analysis presented here also shows that the character as a barrier between the WDWS and the EDWS of the Terschelling watershed is completely lost during strong winds from the associated preferential directions. Due to the dominant Westerly and Southwesterly winds, there is then a net large residual volume transport from the western to the eastern Dutch Wadden Sea .
The conclusions outlined above for the net transport of water can also be extended to the transport of other quantities such as sediment [see e.g. Sassi et al., 2015a] and fresh wa-
Confidential manuscript submitted to JGR-Oceans ter which have more environmental importance. However, in these cases other factors such as the availability and the position of the sources also play a role.
In the face of climate change, that could produce changes in global wind patterns or on the frequency and intensity of storms, the results presented in the current paper suggest an important modification of the overall flushing and residual volume transport through the western Dutch Wadden Sea if such scenarios become a reality. This modification can be quantified for concrete possible wind scenarios using the effective conductance of the system K for the wind-driven residual volume transport computed in the current paper.
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